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(71) We, Unilever Limited, a com- 
pany registered under the laws of G^t 

CheshiR^ England, do hereby declare the^ 
^naon for which we pray S^t a i^ent nS, 

^.h^H^ performed, to be particiJarly des- 
cribed m and by the following statem^t:^ 
TTic mvenaon relates to food flavourine 
subst^ces, their preparation and thcir^^fe 
the flavouring of foodstuffs. In pan^laTth- 

of imparting a savoury flavour, for examp c 
a flavour resembling dmt of ^ast, fSd 
f^^Sj^^'' '° f«od««ffs. The inSS 
a navour has been imparted or in which such 

ot these flavouring substancss 

Flavouring is understood to be the incor- 
poration of compoimds having flavS» 
cbaractensucs per sc as .veU as the iSS" 
tion of precursor compounds wfaicrdT^^ 
rhemselyes possess flawing XraaSstiS 

CSng agent' Th^ • ^ 

""3^, agents. The invention provides 



novel sulphur containing heterocycUc com- 
pounds of the general formula 35 



m Which y represents an oxygen or sulphur 
atom and R' and R= a hyd?ogm atom, ^ 
metM ^p or an ethyl group, che t^l 
number of carbon atoms of R> and R=togedier 40 
t'^ifV^? ^ ^^'^ 'nore than 

2^nwV^^ dotted Imes between carbon atoms 
2 and 3, or 4 and 5 represent either an addi- 
tional carbon to carbon bond between these 
«oms OT tfiat instead diese carbon atoms cany 45 
each a hs^ogen atom. ^ 

f„^%*^ u^PP^^' above general 

formula these compounds may show tl^oketo- 

dS h^^*'^^"'^' ^-S- ^.^ ^l«'°«> carbon 
double bond is present adjacent to the mer- 50 
capto group, and the invention also pro^^ ^ 
cSSir corresponding tWoketo^ 

cri'^J" erabodimMt of die invention sub- 

arc provided in which the dotted line 55 
f^°. 2 and 3 represents an 

adjmonal bond between said carbon atoms 
J»uch compounds satisfy the general foimula 
given bdrojv in which R', R= Tnd Y remSSt 
groups indicated above. The embodimem in 60 
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which die total number of carbon atoms of 
groups R' and R- taken together is one is 
preferred. 



-CH2 
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- 5 - mcdiyl - 4,5 - dihydro- 
2,5 - dimethyl - 4,5 - dihydro- 



In another embodiment of die invention 
substanccj are provided in which the dotted 
line between carbon atoms 4 and 5 represents 
an additional bend between said carbon atoms. 
Such compounds satisfy the general formula 
given below, in which R*, R- and Y represent 
groups indicated above. The embodiment in 
which the total number of carbon atoms of 
groups R* and R- ralcen together is one is 
preferred, 

E::amples of compoimds of this class are: 



I II 



methyl - 2,3 - dihydro- 
methyl - 2,3 - dihydro^ 
dimethyl - 2,3 - dihydro- 
methyi - 2,3 - dihydro- 
methyl - 2,3 - dihydro- 
- ethyl - 23 - dihydro- 
cthyl - 5 - methyl - 2,3- 



3 - mercapto - 2 - 

thiophene 
3 - mercapto - 5 - 

■thiophene 
" 3 - mercapto - 2,5 - 

furan 
3 - mercapto - 2 - 

furan 

3 - mercapto - 5 - 
40 furan 

3 - mercapto - 5 

thiophene 
3 - mercapto - 2 - 
dihydrofuran. 

45 In another embodiment of the invention 
substances are provided in which there are no 
additional double bonds between carbon atoms 
2 and 3 or 4 and 5. Such compoimds satisfy 
the general formula given below, in which R\ 

50 R- and Y represent groups indicated above. 
Thz embodiment in which the total number 



of carbon atoms of groups R* and R- taken 
together is one is preferred. 



Examples -of compounds of this class are : 
3 - mercapto - 2 - methyl - 4,5 - dihydrofuran 
3 - mercapto - 5 - methyl - 4,5 - dihydrofuran 
3 - mercapto - 2 - methyl - 4,5 - dihydro- 

thiophenc 
3 - mercapto 

thiophene 
3 - mercapto - 

furan 

3 - mercapto - 2,5 - dimethyl - 4>5 - dihydro- 
thiophene 

3 - mercapto - 5 - ethyl - 4,5 - dihydrofuran 
3 - mercapto - 2 - ethyl - 5 - methyl - 4,5- 
dihydrothicphene 



"^CH CH2 



Examples of compounds of this class are: 55 
3 - mercapto - 2 - methyl - tetrahydrofuran 

(ds and trans) 
3 - mercapto - 5 - methyl - tetrahydrofuran 

(cis and trans) 
3 - mercapto - 2,5 - dimethyl - tetrahydro- 60 
furan 

3 - mercapto - 5 - methyl - tctrahydrothio- 

phene (cis and trans) 
3 - mercapto - 2 - methyl - tetrahydrothio- 

phene (cis and trans) 65 
3 - mercapto - 2,5 • dimethyl - tetrahydro- 
thiophene 

3 - mercapto - 5 - ethyl - tetrahydrofuran 

(cis and trans) 
3 - mercapto - 2 - ethyl - 5 - methyl - tetra- 70 
hydrothiophcne. 

The above formulae and systemadc names 
have been represented in the form of the most 
probable tautomeric structure. 

The compounds mentioned above show a 75 
pronaimced roast or fried meat flavour and 
are consequently valuable flavounng agents for 
various foodstuffs. 

The invention also comprises the flavouring 
of foodstuffs in which the compounds men- 80 
tioned above have been incorporated. The 
flavouring compoimds may be added per se, or 
formed in situ, e.g. by incorporating an effec- 
tive amoimt of a precursor yielding one or 
more of the above-mentioned flavouring com- 85 
pounds upon preparation of the foodstuff in 
a form suitable for consumption. 

Suitable precursor compounds are the 
acetoxy derivatives, in particular 3 - thio- 
acctoxy - 2 - methyl - 4,5 - dihydrofuran and 90 
4 - acetoxy - 5 - methyl - 2,3 - dihydrofuran- 
3 - one. 

The flavouring characteristics of compounds 
satisfjdng the above general fcnnulae and their 
tautomers were found to be particularly inter- 95 
esting in the case where and R- each repre- 
sent a hydrogen atom, or a methyl group. 

Flavouring compounds menuoned above can 
be prepared by various methods, as e.g. 

I. A diketo dithioester of the general 100 
formula 

Rt-C-C-C-C-R2 
I 

c=o C>0^ 
in which R represents an alkyl group, 
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5 II. 



prcferabJy O-C., can be cyclizcd into 
a rhiophcnone under die influence of 
protons in an aqueous medium, and the 
tniophenone isolated. 

die'^omub'^''^^''''' ^ ditosylate of 



VI. Thioketoncs or compounds with a sulphur 
atom atracked ro an unsaturated carbon 
atom are obtained by reacting the corres- 
ponding ketone mdi phosphorus penca- 
sulphide m toluene at reflux temperature. 

in thUu""^"^ 7"^"^ preparing mixtures 
in which several flavcnnng compounds accord- 
lag to the mvcntion occur is reacting furanone 
compounds widi hydrogen sulphide: suitable 
ruranone compounds are 

4 - hydroxy - 5 - methyl - 2,3 - dihydro- 
1 uran - 3 - one 

dimethyl - 2,3 - dihydro- 
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can be cyolized with disodium sulphide 
m an aqueous medium, and the thio>. 
pnenone isolated. 

^ ^P^^ atom 
accached to a saturated carbon atom are 
synthesized by reacting the corresponding 
halogeno compound widi pciarsfum thiol- 
acetate in acetone or dimediylformamide 
and subsequent hydrolysation with 
sodium methoxide in methanol. 
^y'=}}'^ f^^PO'^ds with a sulphur atom 
f^"^^"^ ^ saturated carbon atom with 
less dian two double bonds in the rin<^ 
structure ore synthesized by the following 
reaca<Hi path: ^^^^t^ 

ff ketone is reduced by 

f-^ir • converted into !their p-tolu^e 
sulfomc estent and subsequently into the 
thioacetate, HydrofysadoS th^ yiddSl 
the sulphur compound. 

S^^fLf^"'^'*" ^ ^^P^^ atom 

I^^ru^'-^^T^'^'^ ^bon atoS 
correspondmg ketone with hydtog^ 
sulphide in ethanol saiua^ted widi hydr^ 
gen ctilonde and ether at - 8Q^C. 



5 - ethyl - 2,3- 



methyl 
- one 

methyl - 2 - ediyl - 2,3- 



- one 

- diethyl 



2,3 - dihydro- 
- dihydrofuran- 



4 - hydroxy - 2,5 

furan - 3 - one 
4 - hydroxy - 2 - 

dihydrofuran - 3 
4 - hydroxy - 5 

dihydrofuran - 3 
4 - hydroxy - 2,5 

furan - 3 - one 
4 - acetoxy - 5 - mediyl - 2,3 

3 - one 

4 - metiio^ - 2,5 - dimcdiyl - 2,3 - dihydro- 
furan - 3 - one 

Of these furanones, the fixst tiiree named 
examples are the most pr^etred 

No^T2^^Af °1 application 34141/69 (Serial 
No. 1283913) dauns a process for the pre< 
parauon of a flavour substance, in which 
process an heterocyclic ketone having :die 
structure : ^ 



R'o o 



where x is one of the groupings: 



\ \ \ \ 

CH CHCH„;cHCH.CH.,Wh.OH, I?"^ af 

/' CH 



CH.. 

( 



uti ^ ^ having from 

70 or an acyl radical having from 2—7 

a»^<^ an alkyl radical having from^ 

wa£^,^TA "^"^ *e%resence^ 
^^^"^ ^'IPhide or other sulphur- 
containing compound which is caoable <^f 

reaction 

mS'V^'^}- ''"^^iO'ted furanones which arc 

80 SeSWe'^^^r&r^^^'^^^'- 




m which R and represent a hydrogen atom 
11^. ^"^i ^'^''^ containing 1 or 2 carS 
atoms, with the provision that the number of 

Se^d aT '^^/^'i is at least 

one and A' and A- represent add radicate. 

oxyhc acids, especially from tower aliphatic 
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carboxylic acids. Preferred ester groups arc 
those derived from acetic and propionic acid. 

The reacdon is carried out in an aqueous 
acidic medium which contains at least 50 per- 
5 cent by vodume, preferably at least 75 percent 
of water, the remainder hjing a water-misdble 
polar solvent as, for example a lower aliphatic 
alcohol such as methanod and echanoL 

The addic compound available in the 
10 aqueous acidic medium may comprise an in- 
organic acid, a carboxj^lic acid, or, for 
example, an orgam'c sulphonic add. Suitable 
acids include hydrobromic or hydrochloric add, 
sulphuric add, phoophcric add, formic acid, 
15 acetic acid, propionic acid, p-toluene sulphonic 
acid and the like. Palycarbaxylic adds and 
hydrocarboxylic adds are less suitable. The use 
of strong acids, showing a pH value below 5 
or rather below 4, is particularly preferred. 
20 The amount of add in the aqueous medium 
is not particularly critical and may vary 
widely. Good resuirs have been obrr.incd with 
amounts x>f 0.1 — 5 equivafleats of acid per li tie 
medium. Also the concentration of the diketo 
25 diester in the aqueous medium may vary 
widely. Generally, less than 200g of diketo 
diester ere dissolved per litre of medium. For 
practical reasons, in particular to reduce ihi 
volume of the reaction mixture, the use of too 
30 dilute solutions is avoided. A practical range 
is from 10 — lOQg of diketo diester per litre 
medium. 

The reaction temperature and time of re- 
action are related. For convenient reaction 

35 periods in the range of 0.5 — 10, preferably 
fi'cm 1 — 5 hours, it is preferred to conduct 
the reaction at temperatures above 75*^0, pre- 
ferably at boifiing temperature at atmospheric 
pressirre. It is however possible to obtain a 

40 satisfactory conversion at lower temperatures, 
for example of about 50^C, provided the 
reaction period is suitably adjusted to at least 
20 hours. 

After termination of the reaction the 
45 aqueous reaction mixture is allowed to cool 
and the desired furancne derivative is isolated 
in a conventional way. This could be done, for 
example, by extraction with ether, drying cf 
the etheral solution and evaporation of the 
50 solvent. Undesired polymeric contaminants 
are removed by distillation of the product 
under diminished pressure. 

Esterification or etherification of the 
hydroxyl group in the 4-position may be 
55 achieved by conventional methods. 

The diketo diester starting materials for 
the process according to the invention can 
be prepared in various ways, A convenient 
method is via acetylenic compounds. 

60 Step 1 — ^Preparation of an alkyne diol. 

Acetylene was coupled with two moles of 
aldehyde using two moles of a Grignard com- 
pound. This method is described in Bull. Soc. 
Chim.— France- 425 (1956). Alternatively a 



l-alkyne-3-oI could be coupled with formal- 65 
dehyde as described in Aiuialen S96 525 (1955) 
or by coupling a 1 - alkyne - 3 - ol and other 
aldehydes or ketones (as described in Bull Soc. 
Chim. supra). 

Step 2 — Esterification of the alkyne diol. 70 

The diacetates were conveniently prepared 
by reacting with acetic anhydride in the 
presence of e.g. pyridine or sodium acetate. 

Step 3 — Oxidation of the alkype diester 

The alkyne diester was oxidized with dilute 75 
aqueous potassium permanganate at a low 
temperature yielding the diketo diester. This 
method has been described in Bull. Soc. Chim. 
(France) 789 (1949). 

The sulphur containing compound with 80 
which the furanone or pyrone is reacted is 
hydrogen sulphide^ in the form of a gas, liquid 
or solution, or an organic or inorganic com- 
poimd which is capable of liberating hydrogen 
sulphide, either in gaseous or nacent form, 85 
under the reaction conditions. 

Suitable examples of organic sulphur-con^ 
taining compounds are cysteine, or a peptide 
containing cysteine such as glutathione, cystine 
mercaptoacetamide, thioacetamide or salts, for 90 
example potassium or sodium saltSj hydrochlor- 
ides, esters or other simple derivatives of these 
sulphur-containing compounds. 

Suitable examples of inorganic sulphur- 
containing compounds are sulphides or hydro- 95 " 
sulphides of alkali metals, alkaline earth metals 
or ammonia, such as sodium sulphide, potas- 
sixmi sulphide ammonium sulphide, caldum ^ 
sulphide or ±e corresponding hydrosulphides. 
Also, other inorganic metallic sulphides, for 100 
example fenrcus sulphide, may be used. 

The reaction mixture comprising at least one 
ketone and hydrogen sulphide or a sulphur- 
containing comjound as herein defined which 
react to form the flavour substances according 105 
to the invention, may optionally also contain 
other ingredients which improve or enhance 
the character of the flavour which subsequentiy 
is produced. These optional ingredients may 
be added before, during or after the ketone 110 
and hydrogen sulphide or sulphur-containing 
compound react. 

Thus it is possible to include in the reaaion 
mixture amino adds, the preferred amino adds 
being one or more of the following: arginine, 115 
glutamic add, proline, glycine, a-alanine, JB- 
alanine, threonine, lysine, leucine, iso-leucine, 
serine, valine, histidin^ cysteine and cystine or 
a salt thereof. Cysteine and cystine may of 
course serve in the reaction as sulphur-contain- 120 
ing compounds according to the invention. 

It is also possible to include in the reaction 
mixture as an optional ingredient a mono- 
saccharide or a carbohydrate which is capable 
of being hydrolysed to a monosaccharide under 125 
the conditions of the reaction. The most suit- 
able monosaccharides are hexoses, such as 
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glucose, and pentoses, such as ribose, xylose, 
mamnose and arabinose. 

It is also possible to conduct the reaction 
m the presence of C.^-C,, aliphatic fatty 
aad, for example, palmitic acid or oleic acid 
'^'■f.salt, escET or glyceride thereof. 

The proportions of the ketone to hydrogen 
sulphide or sulphur-containing compoimd 
whidi are pcKcnv in tlie reaction mixture may 
vary widely. Thus it is poGsible to use propor- 
aons TO a wdght basis of from 1 pare ke^e 
ana 50 pares hydrogen sulphide or sulphur- 
containing compound tn 50 pans ketone and 1 
pan hydrogen sulphide or sulphur-containin'' 
compound. Preferred weight proportons ar? 

P^.'^fone and 10 pans hydrogen 
sulphide or sulphur-contaimng compound to 
10 parts ketone and 1 pan hydrogen sulphide 
or sulphur-containing compound. 

Where die reaction conditions are such that 
excess hydrogen sulphide remains after the 
rcacncm is complete, it is advisable to allow the 
r^ctants to stand, or to apply ventUation or 
other means to remove the excess hydrogen 
sulphide, odierwise the flavour substance may 

Xhiir""^"" '° 

"ITie reaction should be conducted under 
condiuons in which at least a trace amount of 
7h^ru ^^"^ "".^ mixture; suit- 

K ^^^^^^ P'^^^t should be at 

least equal by weight to die amount of hydro- 

^^^^''J*^ *^ sulphur-containing -com- 
pound. It IS however preferred for re^ons of 
convemence that the weight of water should be 
at least equal to that of the reactants, so diat 

feSf ^°"t"^ °^ ^. ingredients is thereby 
facilitated. In general it is not necessary that 
the wei^ of water present should exceed 100 
omes tint of the reactamcs, primarily to fadU- 
tate subsequent concentration of the flavouring 
substances which are the products of the re- 
action. It is also possible to conduct the re- 
action where the water is bound in the form 
of water of crystaUisation. As an example, 
sodium sulphide nonahydrate may be emplo?^ 
m the reaction to act bodi as a sulphur con- 
taining compound and as a source of water 
Ihe rate at which the ketone and hydrosen 
^/Pl^— ntaining compoS S 
rSrrt '^P='?^«°': <"» the temperature of the 
reacaon mixture, higher t^peratures in 
^neral resulting in a fester rate^oT^on 

J&SeT.^^" ^ possibk ro 

obtain die flavour substances according to the 
invoition by employing a reaaion ^emperatS^ 
of between 0" and 150°C, but for SacdS 

to employ a temperature in excess of 60°C 
noo?°TK^''^''^"y.''"^^ ^bout 90° and 
die Jo ;c P^^J^^^y applicable when 

atoio^h. ° ' ^^'"^ ""'^ hy refluxing at 
atmosjpheric pressure. 

thaj if Ir^S ^° ^P^ ^ above 
tnat of atmosphenc pressure when aqueous 
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systems are heated at a temperamre above the 
boiling pomt of die system at atmospheric 
pressure. It has also been found advantageous 
to employ superatmospheric pressures when one 
Of the reamnts is a gas, for example when 70 
gaseous hydrogen sulphide is employed. 

When the reaction is conducted in die 
presence of more dian a trace amount of 
water, the pH of the reaction mixture may vary 
over a wide range of values. The reaction tiiius 75 
may be conduaed at pH values ranging ftom 
^ to 10, but values between 4 and 7 are 
preferred. 

The duration of the reaction may vary con- 
siderably and is, of course, dependent on o±er 80 
^rameters which control die rate of reaction. 
We have, for example, found that die flavour 
substances arc produced within a few minutes 
ot aimmencmg die reaction and continue to 
rf^ m the reaction mixmre for several 85 
days. As a general guide, we have found that 
tor a reaction temperature of 100°C, a reason- 
able reacuon time is from 1 minute to 15 
hours, whereas at room temperature, the 
flavour (imposition may be produced in as 90 
htde as 3 mmutes to as long as 30 days. It 
ri^JTu"' prefenred to restrict die reaction 
tune to between 1 and 6 hours 

According to a preferred embodiment of 
fte invention, a ketone and a sulphur-contain- 
ing compound givmg rise to hydrogen sulphide 
are reacted togedier in the presena of water 
by boihng or simmermg under reflux at a tem- 
perature sh^tly in excess of lOO'C for about 
i hours. The aqueous reaction mixture may inn 
subsequendy be concentrated to a paste S 

t^^r f*"^*^^' taken w ensure 

Aat the loss of volatile components of die 
flavounng substance so produced is kept to a 
nunimum. ^ 

;„ '^^ flavouring substances prepared accord- 
mg to the mvention may thus be employed 
m hqmd or semi-liquid form, for example as 
solutions, emulsions or pastes, or in dried form 
for e.xample as a powder. Drying of die reac- 110 
t^on products may be accomplish^ for e^ 
by freeze-drymg which has been found to be 

"la™ "P'^""' ^""^^-^ °f fla^S 

he hf^Sn""^^ substances thus prepared may 1,5 
as herem defined, which itself is capable of 

inJ nil! ^ore compounds from -die foUow- 
mg classes of substances: 

hvimif '"° ^^^'^ he obtained by 

hydrolysis, autolysis or fermentation or bv 
combmation of diese from vegetable or M 

p'S^and-te V^-' -3^^"- 
II. Nucl«,tides, such as adenosine - 5'- 

Zte^^nS"' fr^°'^^ - 5' - monophos- 
sie 5' Zn" i - monophosphate, xalidio- 
sme - 5 - monophosphate, uridine - 5' - mono- 
phosphate, cytidine - 5' - monophosphaT^r 130 
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their amides, deoxy derivatives or their salts. 
Combinations of nucleotides, for example 
guanosine - 5' - monophosphate and inosine- 
5-monophosphate are pardcularly suitable. 
5 III. Carboxyiic acids such as lactic acid, 
ghxolic acid and y-hydroxy butyric acid on 
one hand and dicarboxylic acids such as suc- 
cinic acid and glutaric acid on the other hand, 
and especially mixtures of carboxyiic adds 
10 in which succinic add and lactic acid occur in 
weight ratios of 1 : 30 to 1 : 50. 

rV. Pyrrolidone carboxyiic acid or pre- 
cursors diereof. 

V. Peptides such as alanyl-alanine, alanyl- 
15 phenylalanine, alanyl-asparagine, camosine and 

anserine. 

VI. Sweetemng substances, both artificial, 
such as saccharine and cyclamate;, and natural^ 
particularly mono- and disaccharides. 

20 Vll. Substances with the flavour of cooked 
or roast meat or of meat broth, (o±er than 
those which result from the reaction of a 
ketone with a sulphur-containing compound as 
hereinbefore defined), for example the reaction 

25 products of amino acids such as cysteine or 
cystine with reducing sugars, or ascorbic add, 
or the reaction products of hydrogen sulphide 
with lower aliphatic aldehydes and ketones, 
such as propionaldehyde^ crotonaldehyde, 

30 methional, mercapto-acetaldehyde. 

VIII. Volatile sulphur compounds, such as 
hydrogen sulphides, mercaptans, disulphides 
and sulphides, such as dimethyl sulphide and 
diallyl sulphide. 
35 IX. Guanidines, such as creatine and 
creatinine. 

X. Salts such as sodiimi chloride, disodiimi 
hydrogen phosphate, monosodiimi dihydrogen 
phosphate or other alkali or ammonium phos- 

40 phates and organic phosphates, such as phos- 
phorus-containing amino adds. 

XI. Nitrogen-containing compounds, such 
as ammonia, amines, urea, indole and skatole. 

XII. Saturated or unsaturated carboxyiic 
45 adds for example those containing from 2 to 

12 carbon atoms in the molecule. 

XIII. Saturated or unsaturated higher 
hydroxycarboxylic adds and 7 and 5-lactones 
derived herefrom, such as deca- and dodeca- 

50 5 - olide and 2,3 - dimethyl - 2,4 - alkadiene- 
4-olides. 

XrV, Lower saturated and imsaturated 
aldehydes, for example acetaldehyde, propion- 
aldehyde, iso-butyraldehyde and hepten-4-aI. 
55 XV. Lower saturated and unsaturated 
ketones, such as acetone, butanone and di- 
acetyl. 

XVI. Tricholomic acid and biotenic acid or 
their salts. 

60 XVII. Aromatic and/or heterocyclic com- 
pounds, such as ortho araino-acetophenone, 
N-acetonyl pyrrole, iso-maltol, lenthionine, 
hypoxanthine, guanine, inosine and guanosine. 
XVIII. Lower saturated and unsaturated 

65 alcohols, such as ethanol and octanol. 



XIX. Colouring substances, such as curcuma 
and caramel. 

XX. Thickening agents such as gelatin and 
starch. 

XXL Unsaturated C12 — Cig aUphatic fatty 70 
acids and their glycerides or saturated glycer- 
ides. 

The proportions of these optimally added 
substances used is dependent on the kind of 
flavour desired and also on the nature of the 75 
foodstuff to which they are added together with 
other ingredients, such as herbs and spices. 

In addition to preparing flavouring sub- 
stances for subsequent addition for foodstuffs, 
by reacting together a ketone and hydrogen 80 
sulphide as herdn described, it is also possible 
to add the imreacted starting materials to the 
foodstuff so that the flavouring substances may 
subsequendy develop in the foodstuff before 
consumption. Thus, for example;, it is possible 85 
to add a ketone and a sulphiur-containing com- 
pound capable of producing hydrogen sulphide 
to the ingredients of a soup which is subse- 
quendy caimed and heat sterihsed. A desirable 
roast meat-like flavour may thereby be devel- 90 
oped within the soup after heat sterilisation in 
the sealed can. 

The flavouring substances prepared accord- 
ing to the invention may otherwise be incor- 
porated into foodstuffs, such as soups, sausage, 95 
reformed comminuted meat, simtdated meat 
products, such as textured vegetable protein, 
and pastry products, in an amount suflScient 
to impart or enhance the desired flavour. Thus, 
flavouring amounts will vary according to the lOO 
individual palate and according to the nature 
of the foodstuffs. As a gen^^ guide, the 
flavouring substances in amounts of from 1 
ppm to 8,000 ppm have been incorporated in 
foodstuffs, these proportions being expressed 105 
on a weight basis. 

As an illustration of suitable quantities of 
the flavouring substances that may be added 
to specified types of foodstuffs, we have found 
that as littie as 1 ppm to 10 ppm w/w is no 
suflSdent to impart a pleasant roast meat 
flavour to soups which are bland or otherwise 
lightly flayomred. On the other hand, when 
incorporating a similar roast meat flavour to 
already flavoured food stuffs such as those 115 
based on vegetable protein, it may be necessary 
to incorporate larger amounts, for example 
from 600 to 8,000 ppm w/w of the flavouring 
substance in order to obtain a desirable flavour. 
In case a pure compound according to claim 120 
1 is added to a foodstuff, from 0.05 to 50 
ppm, preferably from 0.1 to 20 ppm (dry 
matter content) is added. 

When the flavour substances prepared 
according to the invention are added to a food- 125 
stuff, it is believed that further reaction in situ 
in the foodstuff contributes to the development 
of the desired flavour characteristic. It would 
thus appear likely, for example, that sulphydryl 
groupings present in or derived from protein 130 
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present in the foodstuff react further with 
the ketone derivatives in the flavour substance 
to produce compounds having improved flavour 
properties. 

Example AI to A13 describe the syndiesis 
pt flavounng compounds according to the 
invenuon. Examples Bl to B4 describe the 
preparaaon and analysis of mixtures of flavour- 
mg compounds according to die invention, and 
Examples Cl to C9 are further examples of 
nf °^ mixtures. Examples 

in to D12 illustrate the use of the compounds 
of the mvennon in flavouring foodstirfFs 



15 



20 



25 



30 



35 



40 



45 



50 



EXAIWPLE Al 
l-reparaaon of cis - 3 - mercapto - 2 - methyl- 

tetrahydrofuran. 
^irff I ^ ^^^-"^J ™™'*^) °* «^ 3 - chloro - 2- 
N * wor?^^''™^"™' "'■P- (atm.) 

11°,?' prepared accoiding to die mediod 
descnbed by L. Crombie and S. H. Harper, 

2bS^H °'- k7/ ^^'•^ dissolv^iS 

20 ml of dmiethylformamide. 3.42 g (30 mmol) 
of potassium thiolacetate were added to die 
solution and die mixture was refluxed for one 
hour. After coolmg. die solvent was distilled 
off m ^cuum and die residue dissolved in 

iZ^^iu"^"^- ^ was ex- 

^^"^ chloroform and the 

combmed extracts were washed with water 
dned ova anhydrous sodium sXhate S 

cis r I'-^"^ y^^i'^^g 1-71 g of 

fi,r« ri^^°t'^^'^ - 2 - mediyltetrahydro- 
^5^%^ b.p.=52o_53oC/0:2 mmHr 
1.5 g (9.2 mmol) of ds - 3 - thioacetoxv - 2- 

mediyltetrahydrofuran was dissolved in 46 ml 

met^ov'l^*"^^ 1°'"^°° °^ M so^Z 
methoxide and the mixture was allowed ro 
stand overnight at room temperature. 
wiVh the reaction mixture was acidified 

widi aquwus sulfuric add and extracted s^ral 
tmi« with dUoroform. The combiS 

ov« Tt '^'''^ watsrrSrkd 

tIZ so™«in sulphate and evaporated. The 
residue was fractionated, using a 10 Si Vij! 

6S^^r/il ' '^^y' retrahydrofuran, b.p. 
^—6^^/13 mmHg,no»= 1.4904. 
Infra-red absorption characteristics of ds- 



Example A2 
Preparation of trans-3-mercapto-2- 
methyltetrahydrofuran 
By the procedure used for die ds-isomer 
(cf. previous example) 3.92 g (32.5 mmol of 

hn"il<ro?-^?"' \^ - mediyl tetrahydrofuran 
b.p 1450C (atm.) n^" 1.4520, were treated 
widi potassium thiolacetate affording 2 34 g 70 
(45%) of trans - 3 - diio - acetoxy - 2 - medivl- 
tetrahydrofuran b.p. 49— 50°C/3 mmHg This 
product (1.8 g) was hydrolysed witii fodium 
metiioxide as described in die previous ex- 
ample, yielding 0.85 g of trans - 3 - mercapto- 75 
^ • methyltetra hydrofuran b.p. 62°C/20 
nimHg, njj"= 1.4798. ' 

^^^i^ absorption characteristics: maxima 
at 2975, 2930, 2870, 2540, 1453, 1385,™ 
1195, 1140, 1120, 1075, 1018 aAd 860 cm-.! 80 

mass data: 

m/e intensity 1% m/e 

84 30 55 

74 100 46 

73 20 45 

II 20 43 

56 25 41 



intensity :% 
40 
30 
80 
90 
100 



85 



45^^1r/^T'^''!J ^"'^ ^ compared with 
4:5.1 minutes found for dodecane was 25 5 
minutes. 



55 intensity 



m/e 
84 
74 
73 
59 
56 



30 
100 
20 
20 
25 



m/e 
55 
46 
45 
43 
41 



40 
30 
80 
90 
100 



43^^^^1r/^'^'''^'^^ compared with 

minutS! dodecane'^was ^5 



Example A3 
Prq»aration of ds and trans-3-mercapto- 
c 5-mediyl-tetrahydrofuran. 
rJ f °^ ^ • hydroxy - 5 - methyl- 

tctrahydrofuran, b.p. 92«'C/23mmHg, pre- 

and R Baker, J. Org. Chem. 29, 873 (1964) 

^^0 ™Sw °^ Py"'*^^ and 11.5 g 

(60 mmol) of p-toluene-sulfonyl-chloride were 

StSidV/s ^''^ ''^ ^1°"^ 

to stand for 18 hours at room temperature, die 

reacnon mixture was worked up in die Zsu^ 
w^, yieldmg 11.6 g (9Q%) 3*^. p . tS 
suttonyW-5.meAyl-te«rahy«Wan^ lOg of 
Ae p-toluene sulfonate were dissolved in 80 

mmol) of potassium tiiiolacetate. Afta the 
reacaon mixture had remained at reflux tem- 
perature for 24 hours, the acetone was i^J^d 
by evaporation. The residue was dissolved in 

S 'Sftif^'.-ir"' extractelnSre" 
e^«. '^^hloromediane; die combined 
extracts were washed, dried and evaporated to 

C8S/o) of die 3 - duoacetoxy - 5 - medivl- 
tet^hydrofean, b.p. 62~67°C/13 Sg. 
4.0 g (23 mmol) of die diiolacetate wis 

14 mmHg; nD^-1.4795 ' 

at 297o'292^'°,T<1?^f.r^«="^^ n'axima 
K«i'5!?90'L'.%r^^^^^^ 



90 



95 



100 



105 



110 



115 



120 
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mass data: 

m/e Intensity (I m/e 

85 46 54 

73 33 47 

60 20 45 

59 17 43 

55 100 41 



Intensity (%) 
21 
20 
48 
72 
100 



Relative retention times as compared with 

43.1 minutes found for dodecane were 27.3 

10 minutes for the trans compotmd and 27.7 
minutes for the cis compound. 



Example A4 
Preparation of 3-mercapto-2-methyI- 
4,5-dihydrofuran 

13.65 g (0.1 m) of 3 - chloro - 3 - acetyi- 
propanol (b.p. 90— 110°C/2nmiHG; no=° 
1.4740) prepared according to the method 
described by JJL Stevens and G.A. Stein, 
J.Am.Chem.Soc. 62, 1045 (1940), were re- 
fluxed with 18.6 g (0.15 m) potassium thiol- 
acetate in 100 ml of acetone for about 2 hours. 
After cooling the reaction mixture was filtered 
and the filtrate evaporated to dryness and the 
residue dissolved in water. The aqueous solu- 
tion was extracted five times with chloroform 
and the combined extracts washed, dried and 
evaporated. Distillation of the residue yielded 
3 - thioacetoxy - 2 - methyl - 4,5 - dihydro- 
furan, b.p. 57— 59°C/0.6 mmHg. 

5g (31.6 mol) of 3 - thioacetoxy - 2 - methyl- 
4,5 - dihydrofuran were dissolved in 156 ml 
of a 0.4 N sodium methoxide in methanol 
and left at room temperature for 24 hours. The 
reaction product was purified in the usual way 
affording the tide compound which could be 
isalaced by preparative gas diromatography. 

Infra-red absorption characteristics : maxima 
at 2960, 2920, 2890, 2860, 1740, 1663, 1635, 
1480, 1435, 1400, 1380, 1365, 1220, 1060, 



to the method given by S. Bleisch and Mayer, 
Chem.Ber. 100, 100 (1967). After purification 
of the reaction mixture the titie compound 
could be isolated by preparative gas chromato- 
graphy. - 

Infra-red absorption characteristics : maxima 
at 2960, 2920, 2860, 2510, 1540, 1445, 1425, 
1400, 1375, 1260, 1205, 1080, 930, 825, 790, 
720, 680 cm-\ 



15 



20 



25 



30 



35 



40 



45 



Relative retention time as compared with 
43.1 minutes found for dodecane was 30.6 
50 minutes. 

Example A5 
Preparation of 3-mercapto-5-methyl- 
4,5-dihydrothiophene. 
2 g of 5 - methyl - tetrahydrothiophene - 3- 
55 one (b.p. 68— 69.5°C/11 mmHg; Ujy^^ 1.5062) 
prepared according to the method described 
by M.A. Giantuico, c.s.. Tetrahedron, 20 
1763 (1964) were dissolved in 25 ml of ethanol 
(saturated with hydrogen chloride) and treated 
60 with hydrogen sulphide at -80°C according 



mass data: 

m/e Intensity C%) 

132 100 

117 95 

99 58 

97 38 

85 37 



m/e Intensity (%) 



84 
59 
58 
45 
41 



36 
38 
28 
100 
42 



Relative retention time as compared with 
43.1 nunutes found for dodecane was 43.1 
minutes. 

Example A6 
Preparation of 3-mercapto-5-methyl- 
4,5-dihydrofuran 

2.75 g 5 - methyl - tetrahydrofuran - 3- 
one, b.p. 88— 89°C/112 mmHg, prepared 
according to the method described by H. 
Wijnberg, J. Amer, Chem.Soc. 80, 364 (1958), 
were dissolved in 3.5 ml of ethanol samrared 
with HCl gas). The solution was cooled to 
-80°C and treated with hydrogen sulphide 
as desCTibed by R. Mayer, Angew. Chem., 
Intern. Edition 3, 277 (1964). 

After purification of the reaction product, 
the titie compound was isolated by distillation 
at reduced pressure under nitrogen and by 
preparative gas chromatography. 

Infra-red absorption characteristics : maxima 
at 2980, 2930, 2862, 2540, 1620, 1455, 1385, 
1270, 1235, 1110, 1080, 1050, 1035, 945, 899, 
825, 650 cm-^ 











mass data: 






mass data: 






m/e 


il% 


m/e i.% 


m/e 


Intensity Q%) 


m/e 


Intensity (%) 


116 


17 


55 11 


116 


70 


60 


24 


73 


13 


45 32 


84 


22 


45 


55 


72 


22 


43 100 


83 


20 


43 


100 


71 


34 




73 


36 


42 


20 








71 


19 


41 


20 


Relative 


retention rime as 



m/e 
42 
41 
39 



50 
26 
25 



43.1 minutes found for dodecane was 29.0 
minutes. 

Example A7 

Preparation of 3-mercapto-2,5-dimethyi- 
4,5-dihydrofuran. 

2.0 g 2.5 - dimethyl - tetrahydrofuran - 3- 
one (b.p. 143*^C/atm.; Un"" 1.4240) prepared 
according to the method described by G. 
Dupont, Ann. de Chimie ec de Physique, 8* 
sirie. Tome 30, 535 (1913) were converted 
into the tide compound with hydrogen sulphide 
as described in Example A6. From the reaction 
product the titie compound was isolated by 
preparative gas chromatography. 

Infra-red absorption characteristics: maxima 



65 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



120 
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at 2975, 2925, 2862, 2540. 1610, 1460, 1450, 
liia, 1330, 1262, 1218, 938, 875, 830 cm-*. 

mass data; 

m/e i.% m/e 

130 14 55 

88 10 53 

87 12 45 
71 24 



!•% m/e i.% 

10 43 100 

14 41 13 

20 39 14 



iA ^2^*^^.^^ retention time as compared with 
10 43.1 mmutes found fcxr dodecane was 28 5 
minutes. 

Example A8 
Prcparaticm of 3-mercapta-2.5-dimethyl- 
4,5-dihydro(tfaiophene. 

2,5 - dimethyl tetrahydrodiiophene - 3 - one 
(b.p. 72— 82°C/12 mmHg; n^^' 1.4908) were 
prej^ai according to the method described 
^7r^JT. ^^aiiturco. Tetrahedron 64, 1763 
(1964) from 4.6 (0.2 mol) sodium^ 26 g (0.2 
^f^j} " ■ ^ercapto - propionate and 
g (0^2 mol) methyl crotonate. After puri- 
ficaitiOTi the reaction product yielded 39 of an 
mly residue which, upon distOlation, gave 
21.7 g (58%) 2.5 - dimethyl - 3 - caxbo^ 
methoxy - tecrahydrotfaiophene - 4 - one, 
b.p. 8(>-84%/0.2mmHg. The dfecarbo^ort! 
ative hydrolysis of ,the b-ketoester was effected 

W7^^"^^ ^-i aqueous 
• 1 jZT* ^ pimficatron the reaction product 
yielded 2.5 - dimethyl - taetrahydirothiophene- 
8OOC/1I Z^''^ quanttetLve yield; b.p. 

The ketone prepared as mentioned above 
was converted into the title compound and 
coiild be isolated by preparative gas chroma- 
tography. 

Infra-red absorption characteristics: maxima 
at 2960, 2920, 2882, 2837, 1450. 1440 1290 
1250, 1210, 1152, 1015, 1000, 688 cm ^. 



15 



20 



25 



30 



35 



40 


mass data: 






m/e 


i.% 




146 


90 




131 


44 




113 


60 


45 


98 


38 




85 


24 




i = intensity 





m/e 

61 

59 

45 

41 

39 



25 
100 
55 
28 
36 



50 



55 



60 



Relative retention time as compared with 
^3.1 mmutes found for dodecane was 43 1 
mmutes. 

Example A9 
Preparadon of ds/trans 3-mercapto-2- 
methyl tearahydrothioirfiene 
23.2 g (0.2 m) of 2 - methyl - .tetrahydro- 
^ P- 68— 70<>C/11 mmHg; 
no 1.5079) prepared according to the method 
d^cnbed by P. Karrer and H. Schmid, Helv 
ChmL Acta 27, 124 (1944), dissolved in 150 
ml of diy ^er were added dropwise ki the 
course of 45 min. to a su^nsion of 7.8 g 



(0.2 m) of LiAlH4 in 300 ml of dry ether. 

After (the addition was complated the re 
action mi.^turc was refluxed for 2 houre under 
nitrc^en cooled in an ice-bath and a mixture 
of 30 ml of etfiylacetatc and 100 ml of ether 
were addfed. After filtration, die otrganic layer 
was washed with water, dried and evaporated 
Jhrom the readue the CDs/trans mixture of 3- 
hydroxy - 2 - mediyl - tecrahydrothiophene 
could be isolated. 

TTie ds/trans mixture of the alcohods pie- 
pared as meationed above was omverted into 
tiieir jMtoiucne sulphonaces by the metfiod 
aescnbed earlier. 

The p-toluene sulfonic esters were treated 
^th potassium thiolacetate in acetone as 
aescnbed for the preparation of Exampfe A3 
and purified in itiie usual way. After hydrolysis 
of die thiolacetate with sodium methoxide in 
methanol for 18 hours at iDom temperuture, 

ZTci^ .^^^ 

With CH2 CI2. After acidification the aqueous 

phase was again extracted witii CH.Cl? The 
orgamc layer was dried with Nag 'so' and 
evaporated, yielding cis/crans 3 - mer^pto- 
t^r^^^} ' ?^y^thiophene. The isomers 
Sb^^'Sle.^^ chromatography as 

Infra-red absorption characteristics; ds- 
maxuna at 2962, 2920, 2895 286^ id^/c 
5^2, 1376. 1315 126d/l2S, fit {Jg; 
960, 680. trans: 2962, 2925, 2880 28 W 
M50, 1440, 1379, 1330, I2V 67^0 



65 



70 



75 



80 



85 



90 



trans-compound 
m/e ij% 
82 
70 
54 
35 
26 
48 
26 
36 
100 
45 



95 



100 



105 



mass data; 

CIS-compound 

m/e i.% 

134 32 134 

85 19 74 

74 38 69 

69 20 67 

59 27 59 

55 28 55 

47 28 47 

45 52 45 

41 100 41 

39 47 39 
i =■ intensity 

Relative retention time as compart with 
43.1 minotes found for dodecane was for cis 110 
41.6 and for trans 43.8. 

Example AlO 
Synthesis of cis/trans 3-mercapco-5- 
methyl-tetra hydroirhiophene. 
.u-u * m) of 5 - metityl - tetrahydnv 
thiophene-3-oine b.p. 88— 89^0/112 mmHe 
were converted witii LiAlH4 into die cis/trai5 
mixture of 3 - hydroxy - 5 - mediyl - (tecra- 
hydrothiophene by 'the metiiod described 
above. 

From this alcohol/mixture the p^luene 
sultomc esters were made in the usual way 



115 



120 



10 
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and the latter were converted into the thio- 
acecates and subsequently into the title com- 
pound by hydrolysis with sodium methoxide in 
methanol. The isolation x>f 3 - mercapco - 5- 
5 methyl tecrahypdiothiophene was achieved by 
disrillation and preparative gas chromato- 
graphy; Hd-^ L5568. 

Infra-red absorption chaiacteristics: maxima 
at 2958, 2920, 2860, 2540, 1450, 1435, 1375, 
10 1268, 1205, 1182, 1030, 1000, 940, 735, 715, 





700 cm-\ 










mass data: 










m/e 


i.% 


m/e 


u% 




134 


100 


49 


88 


15 


86 


42 


45 


45 




85 


46 


43 


46 




84 


62 


41 


52 




61 


36 








59 


38 






20 


i=intensity 









Relative retention time as compared with 
43.1 minutes found for dodecane was 40,5 
minutes. 

Example All 
25 Synthesis of 3-mercapro-2.5- 

dimethyltetrahydrofuran. 
2.5 - dimerfiyltetrahydrofuiian - 3 - one, b.p, 
143°C/atm., iid^o 1.4240, were reduced with 
LiAIH4 as described above, yielding a mixture 
30 of stereoisomers of 3 - hydroxy - 2.5 - di- 
methyitetrahydiofuran. The latter were con- 
verted into the p-toluene sulfonic esters and 
then subsequendy treated with potassium thio- 
acetate. After hydrolysis of tiie thioaoetic 
35 ester with sodium methanolace the tide com- 
pound was isolated by preparative gas chroma- 
tography. 

Infra-red ahsorprion characteristics: maxima 
at 2975, 2930, 2870, 2540, 1458, 1448, 1380, 
40 1165, 1125, 1100, 1083, 951, 916, 880 cm'^ 



mass data: 



m/e 


u% 


m/e 


i.% 


m/e 




99 


26 


73 


26 


43 


53 


98 


19 


60 


24 


39 


14 


88 


50 


55 


100 






83 


8 


45 


18 







i= intensity 



Relative retention time as compared with 
43.1 minutes foimd for dodecane was 20.0 
50 minutes. 

Example A12 
Synthesis of 3-mercapto-2.5- 
dimethyltetrahydrotiiiophene. 
2.5 - dimethylrcetrahydrothiophene - 3 - one, 
55 b.p. 143°C/atm., ni,-^ 1.4240, was reduced 
with LiAlH4, converted into the p-toluene 
sulfonic esters and the thioacetatesi, and finally 
into the ride compound by the procedure as 
described above for the corresponding oxygen 



compound. The tide compound was isolated 60 
by preparative gas chromatography. 

Infra-ied ab^irption characteristics; maxima 
at cis : 2965, 2925, 2865, 1458, 1450, 1380, 
1310, 1250, 1168, 1025, 1000, 992, 938, 680 
trans: 2965, 2920, 2860, 1455, 1448, 1378, 65 
1270, 1190, 1168, 1020, 997, 985 cm'^ 

mass data: 

m/e intensity (%) m/e intensity (%) 

cis compound trans compound 



148 


36 


148 


48 


99 


33 


99 


29 


67 


40 


67 


46 


61 


90 


61 


88 


60 


39 


60 


39 


59 


70 


59 


67 


55 


100 


55 


100 


45 


68 


45 


53 


41 


80 


41 


70 


39 


72 


39 


58 



Relative retention time as compared with 80 
43.1 minutes found for dodecane was for ds 
42.4 and for trans 44.7 minutes. 

Example A13 
Synthesis of 3-mercapto-2-methyi- 

4.5-dihydrothiophene. 85 
2 g of 2 - meth^Itetrahydrothiophene - 3- 
one b.p. 68— 70°C/11 mmHg; no^** 1.5079, 
prepaired according to the method described 
by P. Karrer and H. Schmid, Helv. Chim. 
Acta, 27, 124 (1944), was dissolved in 25 ml 90 
of dthanol (saturated wMs hydrogen chloride) 
and treated with hydrogen sulphide at - 80°C 
as described by R. Mayer, Angew. Chem., 
Intern. Edition, 3, 277 (1964). From the 
reaction product 3 - mercapto - 2 - methyl- 95 
4,5 - dihydrothiophene could be isolated by 
preparative gas diromaftography. 

Infra-red absorption characterisitics : maxima 
at 2960, 2930, 2910, 2840, 1585, 1435, 1400, 
1375, 1300, 1265, 1149, 1020, 850, 750, 685, 100 
675 cm'\ 



mass data: 



m/e 




m/e 


i.% 


m/e 






132 


100 


98 


28 


65 


19 




131 


29 


97 


34 


59 


70 


105 


99 


90 


71 


23 


58 


18 





45 41 

i = intensity 

Relative retention time as compared with 
43.1 minutes found for dodecane was 48.0 110 
minutes. 

Example B1 
4 - hydroxy - 5 - methyl - 2,3 - dihydro- 
furan- 3 - one (0.5 g) was dissolved in water 
(30 ml) and reacted with hydrogen sulphide 115 
(15 g) for 4 hours at 95 — 100°C in a gLas^ 
limed autsoclave. At the end of the reaction 
period the mixture was cooled and poured into 



10 



15 



'""^I""?^^^^^^ ""^^ extracted five times 
with dichloromethanc. The combined extracts 
ml) were concemrated at atmospheric 
pressure fco 10 ml and the concentrated di- 
cmoromethane extract was analysed by gas- 
liquid chromatography on a 600—0,4 cm £hss 
column with Diatoport S as support. The 
stationary phase was Apiezon L 10% and 

SST^^'J^^ ^ temperaini^ was 

I»ogrammed from 60°— 220°C at 4^C/min 
me cmier gas was nitrogaa with a vdocky of 
^Wk^/?^- and the recorfe speed was 48 
J^?'^ "Cari>owax" are Regis- 
tered Trade Marks. From die exhaust oflhe 

f^Lr.f^'^'^^^^ microgram 
samples could be trapped and their infi^ 
spectta could be obtained from diese samples 
accordmg to die mediod described by H. 



Copier and J.H.v.d.Maas, Spectro Chemica 
Acta, 23 A 2699 (1967). 

The iniira-red spectra were determined usinc 
a Perkm-Elmer 225 and 257 spectrometer 
i^T^^fo determined using an 

A.b.l. M.S.— 9 mstrumenr at a source tem- 
perature ot 200<'C with tdie following pixv 
cedure: On one of the inlacs of -die rnass 
spertrometer a capiiliary with 0.1 ml/minute 
conductance was mounted. The giass tubes 
with the absorbed eiuent were connected to 
ichis capillary by a ground glass jomt, a heater 
was placed around die sample tube and with 
a stream of helium the can^round was flushed 
mto the ion source of the: mass spectnxmerer. 

From the reactron mixture the following 
products could be isolated and identified: 



20 



25 
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1 Mass data 

m/e and intensity % 


Infra-red data 
(cm-i) 


Ret. time 
min.*) 


Assimied 
Structure 


j 114 (100), 113 (50) 

1 ftS ffi(\^ 71 fd'\\ fiO f^6) 

59 (35), 53 (44), 51 (41), 
45 (56), 43 (85) 


2950, 2920, 2850, 1585, 
1560 1518 1510 1440 
1387, 1225, 1195, 1123, 
1088, 1018, 940, 888, 
730 


26.6 




1 116 (70), 84 (22), 

71 (19), 60 (24), 
45 (55), 43 (100), 
42 (20), 41 (20). 


2960, 2920, 2890, 2860 

l.i'n/y XUU^, X*XOV/, 

1435, 1400, 1380, 1365, 
1220, 1060, 1030, 980, 
960, 905, 680. 


30.6 




1 Corresponding to data 
1 of Example A6 






1 fVirr^nrtTidinff ta data 

of Example A2 


25,5 


trans 


1 Corresponding to data 
j of Example Al 


29.2 


as 


j Corresponding to data 
j of Example A3 


27.3 


^SH 

trans 


1 Corresponding to tata 
1 of Example A3 


27.7 


I — 



0 As compared with 43 . 1 min. for dodecane. 
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1 Mass data 

1 m/e and intensity % 


Infra-red data 
(cm-i) 


Ret. time 
min,*) 


Assximed 
Structure 


132 (20), 117 (100), 100 
1 (12). 99 (12), 85 (25), 59 
(40), 58 (14), 45 (30), 43, 
(12), 41 (27) 


37.5 


Xf 


133 (62), 130 (60), 129 
(55), 117 (47), 97 (65,) 85 
(55), 60 (67), 59 (94), 43 
(35), 41 (52). 


40.7 




1 132 (48), 131 (41), 103 (31), 
97 (58), 71 (45,) 67 (35), 
59 (35), 45 (85), 43 (100), 
41(53), 


42.5 


•HS OH 


1 132 (48), 131 (41), 103 
(31), 97 (58), 71 (45), 67 
(35), 59 (35), 45 (85), 43 
(100), 41 (53). 


2960, 2910, 2850, 1725 1 
1645, 1420, 1378, 1255, 
1115, 940, 780 


AA 1 




1 132 (5), 131 (6), 130 (100), 
71 (6), 60 (5), 59 (42), 58 
(5), 57 (6), 46 (5), 45 (7), 

1 43 (8), 41 (6). 


3200, 3000, 2930, 1665, 
1615, 1600, 1400, 1368, 
1360, 1305, 1190, 1133, 
858, 848, 780, 640, 560. 


47.0 




j Corresponding to data of j 

Example A13 


48 


HS 1 


1 Corresponding to data of [ 

Example AS 

*) As comnared wtrh d% l m;^ a^^a^^^^ 


43,1 


jCT" 

J 
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Example B2 described in example Bl. From die reaction 5 

4 - hydroxy - 2,5 - dimeichyl - 2,3 - di- produa the following components were 

hydiofunin - 3 - one (0.5 g) was treated with isolated and idfcntified; 
hydrogen sulphide (15g) and anal3^sed as 



Mass data 


Infira-red data 


Ret. time 
min*) 


Structure 


129 (4.5), 128 (65), 127 (22), 
113 (8), 96 (4.5), 95 (10), 
85 (25), 45 (10,) 43 (100), 
39 (9). 


3115, 2950, 2920, 2880, 
2850, 1567, 1430, 1380, 
1365, 1330, 1225, 1115, 
1065, 1000, 980, 920, 
795, 646, 615. 


42 




Corresponding to data of 
Example A7 


28.5 




Corresponding to data of 
Example All 


29.0 




145 (10, 144 (60), 85 (32), 
61 (12), 60 (25,) 59 (100), 
58(15), 57 (19,) 55 (15), 
45(15). 


3300, 2980, 2940, 1670, 
1600, 1450, 1430, 1395, 
1360, 1265, 1130, 1052, 
955, 840, 760. 


44.4 





*) As compared with 43. 1 min. for dodecane 



Examples B3 and B4 
10 Preparation of Starting Materials 

Preparation of 4-hydroxy-5-methyl-2,3- 

dihydrothiophene-3 -one. 
140 g of commercially available 1-butyn- 
3-ol (boiling point 107° at atmospheric pres- 
15 sure) were treated in an aqueous solution with 
200 g of a 30% fonnaldidiyde solution m the 
presence of 10 g CuCl and refluxed for 50 
hours. The resulting 156 g (70%) of 2-pentyn- 
1,4-dioI (boiling point 115°C at 2.5 mm 
20 mercury) were isolated by evaporating off the 
watjer and distilling the residue. 

50 g (0.5 m) of 2-peniiyn-l,4-diol were 
dissolved in 250 ml of diy pyridine. The solu- 



tion was stirred and cooled to — 10° in an ice- 
salt mixture. With stirring, a cold solution of 25 
286 g (1.5 m) of p-toluene sulfcmyl chloride in 
550 nil of dry dichloromethane was added 
dropwise, under exclusion of atmospheric 
moisture, from the dropping funnel, in such 
a manner .that the temperature did not exceed 30 
-5°C. After completion of the additicm 
(about 1.5 hoins) stirring at 0° was continued 
for 5 hours, and water (30 ml) was added in 
portions at intervals of 5 min., with sthring 
and cooling, so that .the temperature did not 35 
rise above 5°. The solution was then poured 
into 1000 ml of cold water. The mixture was 
extracted three times with dichloromethane; 
the combined extracts were successively 



15 
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10 



15 



20 



25 



30 



washed wkh portions of ice-cold dilute sulfuric 
acid, water, sodium hydrogen carbonate solu- 
tion and water. The dichlommcrfiane solution 
was then dried with anhydrous sodium sulph- 
ate and evaporaited to dryness, affortling a 
syrup which crystallizes on scanding. It was 
i^smallized from cthanol; yield 125 e= 
61%; m-p. 80— 85°C. ^ 

^ sohmon oi the ditosyl compound (98 g= 
n<t'7^^ potassium thiolacetate (60 g= 
0.527 m) m dimethylformamide (1.5 1) was 
sumed for 45 minutes at 40°C under nitrogen, 
tiieaoMic^tratcd imder reduced pressure and 
mth water (1 litre). The mixture was 
extracted five times widi dichdommethane, the 
combined extracts were washed with water, 
ctned with anhydrous sodium sulphate and 

nW^'^ "^^^ '^^^ dis- 
43 8 ?^fto^ affording 
7^oo ^ dithioaceftate; bp. 

1£440 20 g of the 1.4 - dlthioace^xT- 2- 
penQnol were then dissolved in 1000 ml of an 
alcoho|l-water mixture (90: 10 by volume) and 
^he soluuoa was cooled to .-25°C. A soliMon 
w g (potassium permanganate and 48 e 
magnesiim sulphate heptahydrate in 700 nS 
of water was slowly addfed in 2 hours whiS 
m^^mmg the temperaiture at -20 to 



15 



The reaction mixture was stiTned for another 
2 hours at the same temperature^ and 600 g 
of ice were then added. The reaction mixture 
was then extracted with coM diloroform The 
hght yellow coloured organic st^ution yielded 
aftCT drying and evaporation of the solvent 
13.5 g=59% of a yellow (mI (pentane - 2 3- 
dicme - 1,4 - dithioacetate). 

10 g of the yellow oil thus obtained (pent- 
ane - 2,3 - drone - 1,4 - dithioacetate) were 
dissolved m 1500 ml of 0.5 N aqueous hydrou 
orionc acid and sdrred for 1.5 hours at 95°C 
After CTOling the reaction mixiture was ex- 
tracted five times with chlomfoim, the com- 
Dined extracts were washed with water, dried 
with anhydrous sodium sulphate and evapor- 
™ tJ? J^^^ affording a sirup which 
CTystaHized on standmg. After lecrystallization, 
mwn dichloTomfithane, white crystals of 4- 
hydroxy - 5 - mediyl - 2,3 - dihydroduophene- 
yield = 40%^ 1^2-153°C; 

^f^"^ absorption charactjeristics; maxima 
at 3200, 3000, 2930, 1665, 1615, leoSnOO 
J5J%J^6^1305, 1190, 1133, 858, 848, TsS 

Nuclear magnetic resonance (NAIR) date 
were; y 



35 



40 



45 



50 



55 



M 



intensity 



mass data: 



a : 


2,24 


multiplet 


3H 


b : 


3,60 




2H 


m/e 
132 


i% 
5 


m/e 
58 


5 


131 


6 


57 


6 


130 


100 


46 


5 


71 


6 


45 


7 


60 


5 


43 


8 


59 


42 


41 


6 



60 Preparation of 4-hydroxy-2,5-dSmatihyl- 
, . _ 2,3-dihydrothiophene-3-one 

lolt J i ^ ' ^"^^^ - (boiling point 
2nn \ "^^r^) were dissolved in 
65 iiL?L°f Pyndine. The solution was 
t^^l '^^^ ^ in an icc-salt 

350 ^f^.'^A P^'»f"T^ «>if«yl chloride in 
drnL • °f ^ dichloromethanc was added 
70 After completion 

conanuBd for 1 hour, and the solution was 



kept overmght at 0°, widi die exclusiMi of 
moisture. After additicm of water (20 ml) in 
portons, as described above, and stirring for 
5U nun., the product was isokted, as described 75 
above. RecrystalUzation from dichloromedi- 
^1^}^^ afforded drc pvtre dttosylate with 
mp 118_1200C; yield=101 g (80°/A 

70 g (0.16 m) of 3 - hexyne - 2,5 - ditosyl- 
aiffi were dissolved in a mixture of 1700 ml 80 
of ethanal and 750 ml of dioxan. To ,this 
so utioo, which was cooled in ice-water, a 
solution of 63 g potassium peimanganate and 
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16 



10 



15 



91 g of magnesium sulphate hepta hydrate 
in 1600 ml of waiter was added ax 20 — 22*^C 
in the course of 45 min. Sriiring was cxmtinued 
for 30 min. and 600 ml of water were added 
and the brown reaction mixture was extracted 
five times with 200 ml portions of cold chlotro- 
fonn. The combined excraccs were washed with 
water over anhydrous sodium sulphate and 
evaporated. The solid residue was recrystal- 
lized from tetrachloromethane affording 
46 g= 64% of yellow crystals with mp. 128 — 
130° (dec.) 

23 g of hexane - 3,4 - dione - 2^ - ditosyl- 
ate were dissolved in a mixture of 30 ml water 
and 50 ml ethanol at 90°C. To this solution 



was added 18 g of sodium sulphite nona- 
hydrate. The mixture was stirred at 90° for 
1.5 hours and then diluted with 300 ml water. 
After acidification with diluted hydrochloric 
acid, the mixture was extracted five times with 20 
dichloromethane. The combined extracts were 
washed with water, dried over sodium sulphate 
and evaporated. The crystalline residue was 
recrystalbzed from dichloromediane-light 
petroleum; yield =4.32 g=60%, m.p.= 77— 25 
79^C. 

Infra-red absorption characteristics; maxima 
at 3300, 2980, 2940, 1670, 1600, 1450, 1430, 
1395, 1360, 1265, 1130, 1052, 955, 840, 
760 cm-^ 30 



NAiR data; 



M 





a : 


1,55 


doublet 


3H 










b : 


2,26 


m 


ultiplet 


3H 










c : 


3,70 






IH 










d : 


5,6 


broad singulet 


IH 








:=inteasity 


mass data: m/e 




m/e 




m/e 


i.% 


m/e 


i.% 




145 


10 


61 


12 


58 


15 


45 


15 




144 


60 


60 


25 


57 


19 








85 


32 


59 


100 


55 


15 







Ekample B5 hydrogen sulphide (15 g) as described in 35 

4 - hydroxy - 5 - methyl - 2,3 - dibydro- example Bl. From the reaction produot the 
thiophene - 3 - one (0.5 g) was treated with following reaction components were isolated. 



17 



1,283,912^ 



17 



Mass data 


Infra-red data 


Ret. time 
(min*) 


Structure 


Corresponding to data of 
Example AlO 


40.5 

1 


I — r^" 


Corresponding to data of 
Example A9 


cis 41.6 
trans 43.8 




132 (10), 131 (14), 130 (100), 
129 (46), 98 (10), 97 (51), 
96 (10), 85 (14,) 59 (12.) 
52 (39), 51 (36), 50 (27), 
45(28). 


2920, 2850, 2530, 1510, 
1435, 1375, 1175, 1090, 
890, 855, 715. 


34** 


"^1 — r° 


148 (11,) 147(10), 146(100), 
145 (20), 132 (15), 130 (40), 
129(15), 114(28), 113(35), 
100 (16), 99 (18), 98 (13), 
97 (43), 85 (40), 71 (25), 
69 (10), 61 (12), 60 (25), 
59 (95), 58 (30), 57 (10), 
55 (20), 53 (15), 47 (10), 46 
(12), 45 (63). 


2920, 2860, 2530, 1665, 
1565, 1450, 1395, 1375, 
1265, 1200, 1150, 1085, 
860, 800,^730. 


53.4** 





*) As compared with 43.1 minutes for decane. 
"*) As compared with 27.2 minutes for dccane. 
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Example B6 hydrogen sulphide (15 g) as described in 

4 - hydroxy - 2,5 - dimethyl - 2,3 - dihydra- example B 1. From the reaction product the 5 
rhiophcne - 3 - one (0,5 g) was treated with following components were isolated. 



Mass data 


Infira-red data 


Ret. time 
min.*) 


Structure 


144 (60), 143 (36), 114 (27), 
113(21), 111 (52), 99(59), 
59 (100), 55 (19) 45 (55), 
41 (23). 


2958, 2920, 2860, 1445, 
1378, 1315, 1190, 1153, 
1132, 822, 680, 625, 


44.5 




Corresponding to data of 
Example A8 


43.1 


a" 


Corresponding to data of 
Example A 12 


ds 42.4 
trans 44.7 




162 (12), 160 (100), 159 (10), 
27 (26), 117 (17), 111 (25,) 
, 99 (26), 85 (18), 72 (30), 
71 (30), 67 (26), 61 (31), 
60 (34), 59 (95), 58 (25), 
57 (28). 


2980,2920, 2860, 2530, 
1670, 1565, 1460, 1390, 
1375, 1275, 1255, 1130, 
1000, 930, 875, 770, 
740, 540 







*) As compared with 43 . 1 min. for dodecane. 
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Example CI 
A beef-flavoured composition was prepared 
by adding 250 ml of water to a mixture of 
5.7 g of 4 - hydroxy - 5 - methyl - 2,3 - di- 
hydrofuran - 3 - one and 25.0 g of cysteine 
and heating the mixture at about 100°C for 
2 1/2 hours. The resuldng mixture was cooled 
and quantities of between 0.2 and 2.0 ml of 
the reaction mixture were sprayed over 100 g 
portions of dehydrated textured vegetable 
protein containing no meat. An excellent roast 
meat flavour was thereby imparted to this 
material as assessed by eleven our of a total 
panel of twelve expert tasters. 



Dextrin-maltose was added to a portion 
of the flavOTired mixture which resulted from 
the reacdon described above in an amount 
which provided a composition cwitaining about 
70 pam by weight of dextrinmaltose to each 
pSLtt of the substance calculated on a soUd 
basis. The composition was freeze-dried and a 
beef-flavoured product was obtained. 

Example C2 
To 6.4 g of 4 - hydroxy - 2,5 - dimethyl- 
2,3 - dihydrofuran - 3 - one in a buffer solu- 
tion containing about 35 g of sodium acetate, 
about 14 g of acedc add and 400 ml of water 



25 



30 
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(pH 5.0), a solution of 12 g of sodium sulphide 
(Ma^S . 9H2O) in 200 ml of water was added 
over a period of 30 minutes. The mixture was 
then boiled under reflux conditions at atmos- 
5 pheric pressure for 2 hours and alilowed to 
cocri. The pH was then 6.6. The reaction 
mixture so obtained had a good roasred meat 
flavour. 

Example C3 

10 3.0 of a 70/30 mixture of 4 - hydroxy - 2- 
mcthyl - 5 - cxhyi - 2,3 - dihydrofuran - 3- 
one and 4 - hydroxy - 5 - methyl - 2 - ethyl- 
2,3 - dihydrofuran - 3 - one, 9.0 g of cysteine 
and 60 ml of water were heatscd in a rotmd 

15 bottomed flask fitted with reflux condenser for 
2 hours at 100°C. The reflux condenser was 
then removed and the contents cooled to room 
temperature. The resulting solution had a good 
roasted meat flavour. 

20 Example C4 

A composition with a meait-like flavour was 
prepared by adding 100 ml of water to a 
mixture of 4.0 g of 4 - hydmxy - 2,5 - di- 
ediyl - 2,3 - dihydrofuran - 3 - one and 20.0 g 

^ of cysteine and heating the mixture at 93 

lOO^C for 4 hours. 

Example C5 
A mixture of 1.5 g of 4 - hydroxy - 5- 
^°*yl - 2,3 - dihydrofuran - 3 - one and 
1.5 g of qrateine in 30 ml of water was heated 
at about 100°C for 2 1/2 hours. To the result- 
mg solution was added 33 g of maltodextrin. 
The solution thus obtained was carefully 
freeze-dried. The powder obtained was used 
as a good beef flavour in soup or gravy. 

Example C6 
^•u *5 hydroxy - 2,5 - dimethyl - 2,3- 

dihydiotimn - 3 - one, 0.5 g of hydrogen 
suliphide and 100 my of water were placed in 
40 an autoclave and heaited for 2 houis at 100*^C. 
To the resulting solution was added 100 g 
of mako-dextrin. The solution thus obtained 
was carefuUy freeze-dried. The powder ob- 
tained was used as a beef flavour in soup. 

^ Example C7 

^.J-^ ^ - hydroxy - 2,5 - dimethyl - 2,3- 
dihych^furan - 3 - one, 8,0 g of glutathione 
and 50 ml of water were heated for 1 1/2 
hours at 100°C in a i^und-bottomed flask 

5U fitted WLth a reflux condeiser. To the result- 
ing solution was added 5.0 g cysteine, and 

^AAo^^^,? ^^^^ ^or 2 hour^ at 

100 C. The resulting eolutiom had a good 
roasted meat flavour. 
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Example C8 
A mixture of 4 g of powdered casein 
hydroly^ate, 2 g of cysteine, 1 g of xytose, 
1 g of 4 - hydroxy - 5 - methyl - 2,3 - di- 
hyd^furan - 3 - one and 50 ml of water was 
heated m a flask with stining for 2 1/2 hours 



at 95*^0. The solution thus obtained proved 
to have a good beef flavour. 

Example C9 
A mixture of 5 g 4 - hydlroxy - 5 - methyl- 
2,3 - dihydrothiophene - 3 - one/Cf. Example 65 
Al), 0,5 g of hydrogen sulphide and 50 ml 
of water was heated in an autoclave for 4 hours 
at lOO^C and was subsequendy allowed to 
ccol. A product with a roasited meat flavour 
was obtained which was diluted to a volume of 70 
1 litre, forming a liquid meat flavour. 

Example D1 
A dry goulash soup was prepared by mixing 
the following ingredients: 

grams 75 

Dried meat 5 

Salt 8 

Monosodium glutamate 2 

Protein hydrolysaite 1 

Dried onion 5 gO 

Toasted onion 5 

Tomato powder 4 

Paprika powder 3 

Beef tallow 10 

Com starch 25 85 

Herbs and spices 4. 

According to this recipe two portions were 
prepared, each partion was used to make one 
litre of goulash soup by boiling it with 1 1 
of water for 20 minutes. To the first portion 90 
0.5 ml of ethanol was added, whereas to the 
second portion 0.5 ml of edianol containing 
5 mg 3 - mercapto - 2 - methyl - tetrahydro- 
furan (Cf. Example A2) were added. Both 
soups were compared by a panel consisting of 95 
12 persoos. The majority of the panel pre- 
ferred the soup in which the 3 - merxiapto - 2- 
methyltetrahydrofuran had been incorporated. 
The paned indicated as the reason for this 
preference the more pronounced meat-like 100 
flavour of the relevant iproduct. 

Example D2 
A chicken soup was prepared with the 
following ingredients: 

grams 105 
Salt 7 

Monosodium glutamate 1 

Meat extraat 2 

Protein hydrolysate i 

Chicks bits 4 hq 

Noodles 25 

Chicken fat 7 

Herbs and spices 4 

These ingredients were boiled with 1 1 of 
water for 10 minutes, after which a solution 115 
of 0.1 mg of 3 - mercapto - 5 - methyltetra- 
hydrofuran (Cf. Example A3) in 0.5 ml of 
ethanol was added. This resulted in a soup 
with a fuller, more pronounced chicken flavour, 
compared with the soup widrout added flavour. 120 
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Example D3 
A gravy was picpared from the foHowing 
ingredients: 

grcmis 

5 Potato starch 15 

Onion powdcx 2.5 

Monosodium glutamate 3 

Beef tallow 20 

Flour 15 

10 Caramel 1-6 

Pepper 0.02 

Bay-leaves 0.02 

Qove 0.02 

Sodiumchloride 8 

15 Protein hydrolysate 4 

Beef extract powder 2 

Tomato powder 1 

The potato starch and flour were added to 
the molten beef tallow under continuous stir- 

20 ring. The other ingredients were well blended 
and likewise added to the beef tallow. The 
whole mixture was boiled in 1 1 of water. 
The gravy so obtained was devided in two 
portions of 500 ml. To the first portion 0.5 

25 ml of ethanol was added and to the second 
portion 2.5 mg of 3 - mercapto - 2 - methyl- 
4.5 - dihydrofuran (Cf . Example A4) dissolved 
in 0.5 nil of ethanol. 

Both gravies were compared by a panel con- 

30 sisu'ng of 14 persons. The gravy containing 
3 - mercapto - 2 - methyl - 4.5 - dihydrofuran 
was preferred by 12 persons because of its 
more pronounced meaty flavour. 

Example D4 
35 A seasoning powder was prepared with the 
following ingredients : 

grams 

Meat extract powder 4 

Salt 5 

40 Monosodium glutamate 3 

5 Ribo^nucJeoddes O.i 

Protein hydrolysate 2 

Onion powder 0.2 

Cdery salt 0.2 

45 Pepper 0.02 

Malto-dextrin 0.3 

A second seasoning powder was prepared 
according to this recipe. The only difference 
was that in this case the malto-dexnin oon- 

50 tained 10 mg of 3 - thioacetoxy - 2 - methyl- 
4.5 - dihydrofur^ per gram (Cf. Example 
A4). 12 g of both seasoning powders were 
dissolved in 1 1 of hot water and assessed 
by a panel consisting of 12 persons. The 

55 seasoning powder contaim'ng the 3 - thio- 
acetoxy - 2 - methyl - 4.5 - dihydrofuran was 
unanimously preferred because of its more 
meaty flavour. 



Example D5 
A gravy was prepared from the following 60 
ingredients : 

grams 

Potato starch 15 

Onion powder 2.5 

Monosodium glutamate 3 65 

Beef tallow 20 

Ftour 15 

Caramel 1-6 

Pepper 0.02 

Bay leaves 0.02 70 

Clove 0.02 

Sodivun chloride 8 

Protein hydrolysate 4 

Beef extract powder 2 

Tomato powder 1 75 

72.16 

The potato starch and floor were added tc 
the molten beef tallow ait 60^ C. under con- 
tinuous stirring. The other ingredients were 
well blended and likewise added to the beef 80 
tallow. The whole mixture was boiled in 1 
litre of water. 

The gravy so obtained was divided into 
two pardons of 500 ml. In (the first portion 
250 mg of malto-dextrin was dissolved; in 85 
the second portion 250 mg of the flavour 
powder prepared according to Example C5. 
Both gravies were assessed in a jaired com- 
parison test by a panel consisting of 12 
persons. ^ 

The gravy containing the flavour powder 
was preferred by 10 out of the 12 tasters 
because of its more proiroimced fried-meat 
flavour. 



Example D6 
A basic composition for a dry beef soup was 
obtained by mixing the following ingredients: 

prams 



Onion powder 
Spice mix 
Fat 

Dried soup vegetables 
Monosoditun glutamate 
Modified potato starch 
Noodles 
Salt 



grams 
0.5 
0.5 
4 
1 
2 
3 
20 
8 



95 



100 



105 



One litre of water was added to the mixture 
and the whole was boiled for 5 minutes. The 
soup so obtained was divided in two portions 
of 500 ml. In the first partion 150 mg of 110 
malto-dextrin was dissolved and in the section 
portion 150 mg of the flavour powder pre- 
pared according to example C5. 

Both soups were assessed in a paired com- 
parison test by a panel consisting of 8 persons. 115 
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21 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



The soup containing the flavour powder had 
a charaa'eristic beef flavour and was preferred 
by 7 out of the 8 testers. 

Example D7 
Minced meat was prepared fmm the foillow- 
ing ingredients: 



Sausage meat 
Salt 

Whole egg 
Bread-crumbs 



gratns 

825 
10 
82.5 
82.5 

1000 



The minced meat so obtained was divided 
into two portions of 500 g each. To the first 
portion was added a mixture of 10 g of bread- 
crumbs and 0.25 g mal'to-destrin, and to the 
second portion a mixture of 10 g of bread- 
crumbs and 0.25 g of the flavour powder 
prepared according to Example C6. Meat balls 
prepared from each porticm were fried in 
margarine for 30 minutes. The meat balls 
of both portions were assessed in a paired com- 
parison itest by a panel consisting of 8 persons. 
An unanimous preference was shown for the 
meat balls containing ithe flavour powder, 
becai£se of (the mone pitmounced fried meat 
flavour. 

Example D8 
A basis for canned beef soup was prepared 
by adding the following ingredients to 4 litres 
of water: 

XT Ai^ grams 
Noodles 160 
Herbs and spices 1.6 
Tallow 80 
V^tables 400 
Monosodium glutamate 16 
Protein hydroiBysate 16 
Meat extract I6 
Salt 64 
Raw meat 400 



The total amoimit was divided into two 
portions, each of 2 litres. 1.4 g of the flavoured 
solution prepared according to Example C7 
was added to one of the portions. The second 
portion which was used without furthar addi- 
tiofn, served as a control. The mixtures thus 
obtained were canned in half litre tins and 
sterilised in an autoclave, A soup ready for 
consumption was prepared by adding an equal 
volume of water to the contents of each tin. 
After heating, borth soups were served t!o a 
panel consisting of 19 persons for oi^no- 
leptic resting. The soup with the flavour solu- 
tion was pr^erred by 15 persons, because of 
Its more pronounced meaty flavour. 

Example D9 
One litre of gravy was prepared according 
(to the method described in Example D5. This 
60 gravy was divided into two pontiOTs of 500 



ml each. Tt) one of die pontions was added 
0.2 g of the flavoured solution obtained in 
Example C 11, while the other portion was 
used without further addi'tion. Both gravies 
were judged by a panel consisting of 9 persons. 
Of chese panel 8 persons prefenred the gravy 
with the flavour solution. A more pronounced 
meaty taste and a fuller fiavotur were given as 
reasons for the preference. 

Example DlO 
One litre of gravy was prepared according 
to the method described in Example D5. This 
gravy was divided into two portions of 500 ml 
each. To the iirst portion was added 0.5 g of 
the flavoured solution prepared according to 
Example C9, and to the second portion, 
0.5 g of a solution prepared accoirding to 
the mediod described in Example C9, except 
that the 1 g of 4 - hydroxy - 2,3 - dihydro- 
furan - 3 - one had been omitited. Both 
gravies were assessed in a paired ccnnparison 
test by a panel consisting of 9 persons. The 
gravy portion containing the flavoured solution 
prepared, using all the ingredients of Example 
C8, was significantly preferred becatise of its 
more pronotmced meat flavour. 

Example Dll 
One litre of gravy was prepared according 
to the method described in Example D5. The 
gravy was divided into (two portions of 500 
ml each. To the first portion was added 
250 mg of the flavour powder prepared- 
according ftx> the method described in Example 
C5, and to the second portion was added 
12.5 mg of 4 - hydroxy - 5 - methyl - 2,3- 
dihydrofuian - 3 - one. Both gravies were 
asse^ed in a paired comparison test by a 
panel consisting of 16 expenc tasters. The 
gravy containing the flavour powder was pre- 
ferred by 12 out of 16 persons because of 
its more pronounced fried-meat flavour. 

Example D12 
A mixture of 1.0 g of 4 - acetoxy - 5- 
methyl - 2,3 - dihydrofuran - 3 - one, 2.0 g 
of thioacetamide and 20 ml of waiter wer? 
heated together in a round botitom flask at 
lOO^C for 4 hours. The reaction mixture was 
then allowed to cool. It had a good roast-beef 
flavour and was considered a favourable addi- 
tive to a beef soup preperad according to 
Example D6. 

WHAT WE CLAIM IS: — 

1. A compound of the general formula 
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in which Y represents an oxygen or sulphur 115 
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atom and R' and a hydrogen acom, a 
methyl group or an ethyl group, the total 
number of carboQ atoms of R^ and R' logcrfier 
being at least one, and in which no more than 

5 one of the dotted lines between carbon atoms 
2 and 3, or 4 and 5 represents either an addi- 
tional carbon to carbon bond between these 
atoms, or that instead these carbon atoms cany 
each a hydrogen atom. 

10 2. A compound according tx> claim 1, in 
which the dotted line beftween carbon atoms 
2 and 3 represents an additional bond between 
said carbon atoms. 

3. A compound according to daim 1, in 
15 which the dotted h'ne between carbon atoms 

4 and 5 represents an additional bond between 
said carbon atoms. 

4. A compound according to claim 1, in 
which there are no additional bonds between 

20 carbon atoms 2 and 3 or 4 and 5. 

5. A compound according to claim 2, in 
which Y represents an oxygen atom,- 

6. A compound according to claim 2, in 
which Y represents a sulphur atom. 

25 7. A compound according to claim 4, in 
which Y represents an oxygen atom, 

8. A compoimd according to claim 4, in 
which Y represenas a su^hur atom. 

9. A compound according to daim 5, in 
30 which the total number of carbon atoms of 

groups R^ and R^ taken togedier is one. 

10. 3 - Mercapto - 2 - methyl - 4,5 - di- 
hydrofuran. 

11. 3 - Mercapto - 5 - methyl - 4,5 - di- 
35 hydrofuran. 

12. A compound according to claim 6, in 
which the total number of carbon atoms of 
groups R^ and R- caken together is one. 

13. 3 - Mercapto - 2 - methyl - 4,5 - di- 
40 hydrothiophene. 

14- 3 - Mercapto - 5 - methyl - 4,5 - di- 
bydrothiophene. 

15. 3 - Mercapto - 2,5 - dimethyl - 4,5- 
dihydrofuran. 
45 16. 3 - Mercapto - 2,5 - dimethyl - 4,5- 
dihydrofuran. 



17. A compound according to claim 1, in 
which Y rcpresems an oxygen atom. 

18. A compound according to claim 1, in 
which Y represents a sulphur atom. 50 

19. A compound according to claim 17, in 
which the total number of carbon atoms of 
groups R- and R- taken (together is c«ie. 

20. Cis/crans 3 - mercapto - 2 - methyl- 
tetrahydrofuran. 55 

21. Cis/trans 3 - mercapto - 5 - methyl- 
tecrahydrofuran. 

22. 3 - Mercapto - 2,5 - dimethyl - tetra- 
hydrofuran. 

23. A compound according to claim 18, in 60 
which die total number of cairbon atoms of 
groups R^ and R^ taken together is one. 

24. Cis/trans 3 - mercapto - 5 - mediyl- 
tetrahydrothiophene. 

25. 3 - Mercapto - 2 - methyl - tetrahydro- 65 
thiophene. 

26. 3 - Mercapto - 2,5 - dimethyl - tetra- 
hydrothiopbene. 

27. A foodstuff containing a flavouring 
amount of a compound as daimed in any of 70 
the preceding claims. 

28. A foodstuff containing 1 — 8000 ppm of 
a flavouring compound as claimed in any of 
claims 1 — ^26, 

29. A foodstuff containing an effective 75 
amoimt of a precursor yidding a flavouring 
compoimd daimed in any of claims 1 — ^26 
upon preparation of the foodstuff in a form 
suutal^e for consumption. 

30. A foodstuff accoarding to claim 29, in 80 
which the precursor is an acetoxy substitution 
derivative of any of the substances claimed in 
claims 1 — ^26. 

31. A foodstuff according ix> claim 30, in 
which the precursor is 3 - thioacetoxy - 2- 85 
methyl - 4,5 - dihydrofuran. 

32. A foodstuff according to daim 30, in 
which the precursor is 4 - acetoxy - 5 - methyl- 
2,3 - dihydrofuran - 3 - one. 

D. A. ROBBINS, 
Chartered Patent Agent. 
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